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INDIA 


YLSPUTE WITH UNITED STATES OVER NUCLEAR WASTE REPROCESSING 
Lempur BUSINESS TIMES in Englieh 25 Mar 81 p 15 
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BRIEFS 


NUCLEAR POWER CAPACITY=-Subject to availability of financial resources and basic 
inpute, India hopes to achieve a nuclear power generation capacity of 10,000 MW by 
2000 AD, reporte PTI. Prime Minieter Indira Gandhi told Mr Balasaheb Vikhe Patil, 
in a written reply in the Lok Sabha on Wednesday that the programme would consist 
of a number of different projects. The cost of each would be worked out at the 
appropriate time, she added. Mre Gandhi told Mr BY Desai in 4 separate reply 

that the coset escalation of the three nuclear power projecte=-RAPP, MAPP and NAPP-- 
would not delay the completion of the projects. Their revised estimates had been 
approved and funde provided, she added. Cost escalation in respect of each of | 
these projects is: RAPP--Re 80.51 crore, MAPP--Re 78.48 crore, and NAPP--Re 
166.11 crore, of which increase in prices of equipment--both imported and indige- 
nous--accounted for Re 49.61 crore, Re 64.30 crore and Re 119.83 crore respectively 
she added. Mre Gandhi told Mr Janardhana Poojary that the Government proposes to 
Start work on the setting up of 4 new atomic power station in the western region 
during 1981-82. The Prime Minister told Dr Vasant Kumar Pandit in yet another 
reply that the Goverrment has a proposal to start construction of three nuclear 
power stations with two unite of 235 MWE capacity each and three more heavy water 
plante during the Sixth Plan period. These will add 1410 MWE to the power genera- 
ting capacity, she added. [Text] [New Delhi PATRIOT in English 2 Apr 81 p 5) 





SUPPORT POR H-BOMB--New Delhi, April 4--Mr. Krishan Kant, member of the national 
executive of the Janata party, today demanded that india must decide to prepare 
for a hydrogen explosion in the shortest possible time. In a statement, he said 
that India had “woefully slipped’ in ite peaceful nuclear programme after Pokhran. 
Once ahead of China in nuclear science, India has now been left far behind. The 
U.S. decision to help Pakistan go nuclear has made 4 sea change in the security 
environment of the region as a whole. Mr. Krishan Kant said that India's _ 
cerns arise out of current realities. “Pakistan is an unstable state 

regime whose legitimacy is being questioned increasingly within Pakistan ieeelf, - 
he pointed out. The impact of massive arms supplies and the prospect of Pakistan 
acquiring nuclear weapon capacity “is too serious to be wished away.” [Text] 
[Bombay THE TIMES OF INDIA in English 5 Apr 81 p 9] 
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PRENCH- SOUTH KOREA NUCLEAR COOPERATION NOTED 


Patric Lf MONDE in Premeh 2? Apr 81 p 6 


\Article by &.-?, Paringeum--peceages enclosed in siantiines printed in 
italics) 


[Text] Seoul--Aweited since November 1979 but delayed because of the politica! 
and @ilitery events that sheek South Korea in 1980 after the aeeassinet ion 

of President Part Chung-hee, Mr Prancote-Poneet’s trip to Seoul, which 
started on Monday, L April, would a year and @ half ago have bees no more 
thah 4 routine vieit as part of the Pr sch Government's policy of /"economic 
diplomacy."/ Because of political changes in South Korea, on the one hand, 
and because of @ breakthrough by PRAMATOME [Franco-American Atomic Construc - 
tion Company) in the meantime, on the other hand, thie vieit now partekes of 
both nuclear and political cooperation with « regime whose repressive methods 
have been the object of considerable criticies. 





Nevertheless, ite international image hase been improved by the commutation 

of the death sentence decreed against Mr Kim Dae-jung. the ~ ition leader, 
by the shandonment of gart'al law, by the espectacular in American 
policy toward President Chon (LE MONDE of 4 Pebruary) and, finally, by the 
form! holding of presidential and legislative elections tightly controlled 
by the regime. A french diplomt thus describes the situation of /“conditions! 
freedom”; that prevaile | month after the establishment of the fifth republic: 
‘South Keres now is being sent to get echooling in democracy, and it is 
sterting with kindergarien.”/ Se it is te 4 country where wilitery order ts 
supreme agein under 4 civilian cloak that the first French foreign minieter .o 
poy an official visit te Seowth Korea will arrive, after various vicissitudes. 
We wee to hawe met President Park, now he will eee President Chon, He wae to 
sigh anh economic cooperation agreement, now, above all, he will sign « 
scientific and technological agreement guaranteeing the peaceful utilisation 
of muclear inetalistions, or, in other words, a non-proliferation agreement. 


The postpomemente of thie wieit were the result of the tragic evente that have 

wo eeked chie /"eountr, of the peaceful eorning”/ for 18 sonths, bringing 

bio dehet end economic weakness. It was for November 1979, but the 
-eeeivertion of President Park a month earlier made it impossible. Then it 

wae contemplated for October 1980, but the Kim Dee~-jung affair, the passion 

that it aroused in some sectore of the international community, the critical 

















attitude of President Lofler, and of Japan, with fegard te Seoul, would have 
Made it pelitivaily tleby, Them thefe cate @ few postponement, which Kerean 
viticiale @aintain they /“wadereteed,”/ considering the /"“pelitical eenfusion,"”/ 
Nevertheless, it wae Seiftained eleewhefe that they did take offense and the 
fuclear contract Bight suffer fer it, MF Coimtet, @inieter of foreign trade, 
wae then sent te Sevul te previde feasrufances . 


it wae at the tite of that Wisit, accefding te goed sourees, that the contracts, 
whieh had been long im Hegetiatien, were finally given te PRAMATONE and 

COCEMA (Nuclear Materials General Company) at the expense of the American firm 
Westinghouse, They still seeded te be guaranteed, in order for the work to 
begin, it be Me Prameeie=Poneet himeell whe will previde thie, Resting on 
this are, in the first stage, PRAMATONE's assembly of the two nuclear islets 
(reactors), and in the second, COGRMA's contract to supply the fuel (enriched 
uranium) fer 10 yeare, 


The two contracts tetal 4 sum of Pré billion. They are financed % 4 purchaser 
joah with an interest rate of 7.6 percent, with repayeent stretched over 
15 years and 4 /=year grace period. 


Ohne caf imagine the importance France attaches to the deal and to the prospects 
for future cooperation whieh it makes possible to consider in a field where the 
Americans retain the lion's share, Which they intend to keep and increase. 


A ‘Second Japan?’ 


The fact that the Prench @inicter takes the trowble to make thie gove right in 
the siddlie of the election cawpaign--which is unusual--seeme to confirm ite 
impoftance, Another factor which seeme to hawe aieo worked in favor of the 
trip at this time ie the wieit made by Mr Prancoie Mitterrand to the other 
Korea, North Korea, in February. 


This being the case, some people regret that the official wieit did not take 
place earlier, as scheduled. in fact, what could have appeared to the South 
kr reans, isolated and exposed to « storm of criticien, as 4 bold political 
gesture on the part of Parise so longer has the same character after the 
about-face of the United States, the ware welcome given to President Chon in 
Washington, and consequentiy, the thawing of relations with Tokyo. 





Nevertheless, French circles in Seoul are hoping that their foreign affaires 
minister's wieit /"“will mark 4 change of pace in economic and comercial 
relations.”/ tedeed, bere a6 in Japan and ewen eleewhere in Asia, Prance is 
lagging behind. tt is about tenth in line, after the FRO, Great Britain and 
Helland, for bilateral diecussions. 


However, Prench firme are in the running for some big development projects: 4 
pew steel-making complex, the Seoul and Pusan eubwaye, 4 tide-driven factory, 
port improwements. Some official circles seem to think: /"Korea will be a 
second Japan; let we fot mice the bost.”/ /“South Kores,”/ saye one of then, 
/“ie @ lees dangerous partner than Tokyo and has chances Taiwan lacks to gain 
access te the Chinese market, the weet Coast of the United States and Southeast 
Asia.”/ 














OLLefs, More Peoerved, especially after 1980, when grawth wae negative (5./ per= 
cont down), effeee « vulnerability due ae @ueh te the geopoliticas eontest ae 
te ("ah economic and social fragility,”/ 


Which dees fot mean, they add, that the Preneh should fet gabe efforts, Of 
the South Korean cide, in addition te the chance the wieit will present = whieh 
will set be wasted of them=-to enhance the few fegime's international prestige, 
it appears that two basic benefite are expected, the first, whieh eoneerhe 
fuclear cooperation, te an inflow of teehmelogy and facilities te obtain 
enriched uranium, two pointe on which the Americans, at least under President 
Carter, showed themeeives to be quite reluctant te yield, owt of fear of 
proliferation, tt is for that freason=-ae well ae to diversify sources of 
supply =-that the contracte were gives te the Prench, and fot, according to 
officials, because of theif competitiveness, 


The second benefit ic diplomatic, it concerns, we were told by « high-ranking 


foreign affaires official, /“the politieal support that Pranee could obtain in 
Africa for our position in our confrontation with Borth Korea ,”/ 


9516 
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INSTRUMENT POR MEASURING NUCLEAR PURL IN CASSETTES DEVELOPED 
Sofia OTROHESTVEN FRONT in Bulgarian 17 Apr 81 p } 
jArticle by Rumen Pografeki) 


[Text) Wuclear fuel in atomic power stations ie stored in epecial cassettes, 
Sometimes wutilieed fuel remeine in thoee caseettes. Hitherte there wae no 
induetrtial method for determin the level of the consumed fuel, despite the great 
econamic significance of thie valuable primary material. The way in which one 
could determine whether « cassette wae still ewitable for service was based on the 
length of time that 4 reactor wae in operation. 


Bulgarian scientific workers and epecialiete at the Inetitute for Nuclear Research 





eomma~epectrometric method for geasuring the depth of burning in the fuel caseettes 
of the reactor. tn the basin in which the caeeettes are stored the 

installed « epectal device which radiates gamma raye. These same gamma raye which 
pase through the cassettes are registered by semiconducto 
in the epectral lines determines the amount of the fuel that hae been consumed. 
Thus, with the mew dewice it ie possible to eetablieh whether «4 
should be left im an active sone in order to wee up the fuel le 


| 
: 


The scientific work in thie ephere ie of great interest sot 
the economice of suciear fuel but, aleo, because i 
the beet refweling rate of the reactor. The mew device wae successfully tested 
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wider operational conditions. One can say that the problem hae been resol ved. 
The accuracy of the measurements aade with the cassettes at the “Yorloduy” atomic 
power station fe equal in ite precision to thet achieved only in the large atomic 
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POURTH ATOMIC REACTOR ARRIVES~-The fourth water-water reactor with a 440 tt 
capacity, weighing 200 tons, has been unloaded near the construction site of the 
Atomic tmergy Complex at Kozleduy on the Danube River. The shipment aleo 
includes three steam generators, generatore, transformers, and cylinders for the 
— and eighth turbogroups. (Sefie RABOTWICHESEO DELO in Bulgarian 11 Apr 61 
P 


NEY ATOMIC POWRE STATION--On } April 1981, iteeue Ho 2) of DURZHAVEN VESTWIE pub- 
lished Decree Bo 9 of the Council of Ministers pursuant to the approval of @ con- 
struction site fer the second atomic power station--"Belene-Bast.” in order to 
obtain sore detailed information on the subject we called on St anka 
fosharova, chief epectalict for atomic energy at the Ministry of Energy, who 

eaid the following: “Im accordance with the general agreement for cooperation 
and the long-range development of the unified power systems of countries belong- 
ing to CEMA during the 1981-1990 period, for the last several years 4 group of 
specialists, including Soviet epecialiete, has been working on the selection of «4 
site for the construction of 4 second atomic power station in Bulgeria. it was 
decided that the most suitable site for the purpose ic the eastern area of Belene 
town in Plewen Girug. it is planned to carry out in stages the construction of 
blocs for “VVER-1000' reactors whose capacity ie 1,000 megawatie. These reactors 
are the second generation of the “VVER-440° reactors installed at the Kosloduy 
Atomic Power Station ae well a6 thoee installed in atomic etations which have 
been built of are sow being built in Ceechoslowskia, the GOR, the USER and 
Hongery. The firet two reactors of the sew type will be imetalied for the 

firet time owteide the Soviet Union at the Keciloduy Atomic Power Stetion. The 
selection of the cite takes inte consideration the possibility of building an 
atomic power stetion with « capacity in the 4,000 eegawatt range. The construc 
tion is empected to etaert at the end of the eighth five-year plan. An inter 
national agreement for the extension of technical assistance in the planning and 
construction of the project will be signed with the Sowiet Union. Ouring the 
current year the seceseary plane and geasures associated with the construction 
site will be developed.” (Text) (Sofia ZEMEDELSEO TAM in Bulgarian 7 Apr 81 p 3) 
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CNRA STUDY STRESSES IMPORTANCE OF WUCLEAR POWER 
PV¥272007 Buenos Aires TELAN in Spanieh 1990 GIT 26 Apr 6) 


[Temt) Lime, 25 Apr [ae received) (TELAN)~-Huclesr energy will produce half of 
the electricity consumed throughout the world toward the end of thie century, 
sinee ite potential ie greater than petroleum, coal and natural gee rexerves put 
together, Thie te revealed in 4 study carried out by the Argentine National 
Atomic Energy Commission [CWEA). It adde that thanke to the work of ecientiete, 
man can today make wee of the nuclear resource, exploiting the energy released 
by the suclew of the aston, 


The study warne that fossil fuel ie reaching the point of exhaustion and ectence 
ie, therefore, seeking the uee of other sources euch a6 « geothermal which comes 
from the heat released by the surface of the earth, a6 well a6 those of solar 
of oceanic origin. Suclear energy, however, since it does not cause pollution, 
is the gost usable source of the future. 


The study adde that in 1955, owerall energy production in the world amounted to 
26 billion kilewette per year, and in the 1970's it eurpaseed 30 billion bw, 
being expected to triple by the year 2,000, while the nuclear electric capacity 
during the same period increased 300,000 tiaes, with predictions that by the 
end of thie century 30 percent of the total energy will be by suclear electric 
capacity alone. 


The reason for thie growth ie economic in nature since in industrialized countries 
the electric energy produced in lerge suclear plente te cheaper than any other 


source. 
Por example, eaye the etudy, the complete fission of only | of eteniw@ 
*elesees an amount of heat equivalent te the combustion of }, tome of coal, 


Mile the heavy hydrogen extracted frome the oceans could produce huge semounte 
of energy. 


ic a@de that in gost developing countries, overall for electricity, 
aithough experiencing rapid growth, te etill wery email. in 4 aodeet electrical 
eyetes, the aexi@ue capacity of each classical of suclear amit it etfll liatted, 
‘@ te te hntesl end economic reasons. 


weieicg the taportence of uranium reserves se an incalculable potential for 
seiiog evuclesr reactors, it aeieteine that with the dewelopment of research we 
still reach «4 poiat where aenkiad will so longer worry sbout the leck of energy 
esources. 
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The Study euplaine that thie bind of feaetere te bulll and emplelites with the 
beet of pres: autions te aveid aeecidenta eof ieee Of contfel, gue te whieh an 
should aot be afraid of progreee 


The document adde, however, that feeei! freseeurcee would got be leet since they 


will alwaye be iadicpeneablic if @enufecturing plastic preducte, G@edicine and new 
binde of fuels 
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BRAZIL 


REPORTER VISITS NUCLEAR POWREPLANT, DESCRIBES TEST OPRRATION 
Ric de Janeiro MANCHETE in Portuguese 28 Mar 61 pp 72-78 
jArticle by tetmew Guimaraes and Juvenil de Seuss: “Nuclear Power”) 


Test) There ie 4 contagious excitement in the control room of the Angra | fuclear 
powerplant. Thevsande of colored lighte blink unceasingly on the elect ronic 
panels which ge up the walle in 4 delirious geometry ae if they were tiny stare 
lighting tn @ aightmarioh firmament. The screens of the television goniters show 
rOlumme of coded (figures and messages, while from other strange machines meters 
of perforated tapes emerge amid an infernal racket of whistles, alarme and 
bellows from the loudepeakers. Gmall groupe of technicians study echemat ice 
reproduced of emormout maps Which they compare with emaller versione drawn in 
‘GOlorful books. Workers with heleete and oweralie of different colore give 

the final towehes to the soldering in that labyrinth of electrical wires. In 4 
corner of the room the driver of the Communications Center emiles enchantedly. 
te hae been at Anera | and thie was the first time he managed to enter that 
sacred place im the disguise of « photographere helper. We are actually in a 
control room where the final teste are being made. Everyone shows he knows his 
role perfectly. American engineers and technicians exchange information with 
their Brazilian colleagues. The layman who hae the privilege of witnessing 
theee final preperationse has the impression of being in the control room of «4 
gigantic machine ready to take off at any moment. Practically everything ir 
ready. Anere | con @© inte operation. All the operator hase to do ie to throw 
the lewer Which ic potas to release the eource of neutrons into the core of the 
reactor. Oraeil will then be entering definitively into the neclear age. 


Actually the reweree countdown Nee already begun. 
however, authorities hawe sot yet echeduled « starting date 


teews in 1972, Anere | coset searly 62 billion and ite 78 basic pieces of 
equipment are aheolutely ready. it ie well to poimt owt that all thie equipment 
has already had « “hot test,” according to the jargon of the engineers, exact ly 
ae if the powerplant were operating for effect. All that is lacking is the 
loeding of the feecter and for the operator to put inte action the release of 
fseutrons if the core. 
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for beginning of operations are being completed in the reactor 


Preparations 
building. 





tnpineer Sergio Roberto Velicio Guimaraes, a Carioca of MW yearerol-age who was 
choeen by PURNAS [Brazilian Powerplants) te head the so-called Starting Group 

of the Eleet Bragilian nuclear powerplant, explains certain contractual bureau- 
orattic detaile, The construction of the Angra | powerplant was entrusted to the 
American (lem Westinghouse Electric Company under 4 apecial contract system 
known as “turmekey."” Tt is something Like a customer ordering a car from a 
certain mahulacturer whe has the responsibility of delivering the completed 
vehicle in @ perfect estate of operation, requiring only the turning of the 
ignition key. However, it is obvious that the contract aleo stipulates the 
spectalized training of a group of Brazilian techniciane=-precisely the Starting 
Croupeewhe observe the installation of equipment, inapect the quality of the 
equipment and receives the suitable training from the manufacturer for their 
operation during whatever time is necessary. Ae far ae Angra I is concerned, 
2710 teehniciane were trained in a total of 66 courses in various stages in 
Hraeil and abroad, The more highly trained operators will receive training in 
the Westinghouse Nuclear Training Center (NTC) in Zion (United States) and 
FURNAS apent nearly $6,000 on each of them. The cost of training 4 nuclear 
“master” is $24,000 and a “doctor” cost the company around $100,000. Sergio 
Guimaraes knows his specialty well, And it is exactly because he knows it 

that he proclaims his absolute confidence in the starting team he leads. He 
knows that the inauguration of Angra I will have nothing particularly spectacular 
for the general public. Only the well-informed can evaluate the scope of an 
event euch a6 that for a country euch ae Brazil. 


To understand the technical-social-economic analysis of the engineer, it is 
necessary, therefore, before anything elee, to know at least superficially what 
4 nuclear powerplant is. it would be unfair at thie point not to sention the 
effort made by the FURNAS Public Information Office to provide the public with 
an elementary but sufficient information. In the Angra | Communications Center 
there is an easily operated audiovisual panel which allows an almost instinct ive 
underetanding of that fictional uwnhiverse. 


in @ somewhat naive way it can be said that 4 nuclear powerplant is a unit for 
producing electricity, which imetead of weing waterpower or ordinary fuels such 
petroleum and coal (conventional thermal electric plants), resorts to atomic 
fiesion for 4a source of heat. In that echematic for a classic nuclear power- 
plant, if we were to exclude the reactor, the rest would be practically identical 
to the cireuits of a conventional thermoelectric powerplant. Al’ the difference 
(and originality) resides, therefore, in the presence of the reactor. The 
literature in commonplace language prepared by FURNAS allows once to perceive 
with relative clarity what exactly 4 reactor is and the phenomenons that take 
place inside it. 


Pveryone knowe that one of the elements of the atom, the neutron, when released 
collides with the nucleus of another atom producing the so-called nuclear fission. 
in other vordse, that released neutron, when it bombarde the nucleus of another 
stom, eplite it in two, releasing other neutrons, which in turn continue the 
bombardment in the interior of the aaes of matter. What is called a “chain 
reaction” takes place, whose most noticeable and immediate effect is the produc- 
tion of heat. Scientists ganaged to come up with certain elements such as uranius 
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The control room is 4 gigantic cabin of electronic controls from which operators 
can activate amy sector of the powerplant. Alarms insure absolute safety: 
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dioxide pellets, which contain only about three percent fissionable material, 
The rest consiete of uranium which does not become fissioneble inside the 
reactor, These pellets are precisely the fuel used in nuclear powerplants, 


They produce unstable radioactive substances which emit radiations but which can 
be stabilized, losing, not all but at least 4 considerable part, of their radio- 
activity. The reactor, therefore, is @ collection of great vessels in whose 
interior nuclear fission takes place. The innermost part of the reactor is the 
core, within which are introduced hollow rode of a special material containing 
certain quantities of uratium dioxide pellets, all of which together are called 
fuel elements, Together with those fuel elements, groups of special rode are 
inserted in the reactor core rode, which have the property of absorbing released 
heutrons, The proper handling of those rode is going to allow an absolutely 
rational control of the neutron population in the interior of the core, increasing 
or decreasing the rate of fission, which means the production of heat. The 
hollow rode of the Angra | reactor are nearly a centimeter in diameter and 

1.65 meters long. The core receives a total of 256 hollow rode and 37 control 
rode. The total charge of fuel is 51 tone of uranium. All those elements are 
submerged in a special water called “light water," which is nothing more than 
water which has been purged of 411 mineral elements. it is, therefore, simply 
water, the famous 420 in an extremely pure state. The heat of nuclear fission 
brings thie water to a4 temperature a little above 300 degrees Centigrade. To 
prevent thie water from boiling, there is a pressurizer which maintains a 
pressure of 157 atmospheres. That is why the system used at Angra I is called 
the “Light water pressurized” syetem, that is the PWR--Pressurized Water Reactor. 
It ie the system most used in all countries which have nuclear powerplants. This 
water heated by nuclear fission, which naturally concludes by acquiring a 
relatively high degree of radioactivity, remains contained in a hermetically 
sealed circuit called the “primary circuit,” without any direct contact with the 
water in any other circuit. The interior of the core is crossed by a collection 
of pipes through which another totally isolated water circuit passes, which is 
going to receive heat by indirect contact. This is called the “secondary 
cirevit.” 


it is thie water from the secondary circuit that is going to become steam to 
move the blades of the generator turb‘ne which is totally outside the reactor. 
Subseequently,the steam is cooled in epecial condensers and once more becomes the 
water feeding the sealed secondary sysiem. The water from this cooling circuit 
is pumped directly from the sea and is later returned through a tunnel, which 

ir more than a kilometer long. When it reaches the ocean once more, the cooling 
vater does not, under normal conditions, pose the slightest danger of radio- 
activity. However, ite temperature is nearly seven to 12 degrees higher than 
the surrounding water. This is the only anomaly. Therefore, given the size 

of the liquid masse of the sea, the diffusion of that additional heat and its 
absorption does not present major problems. To have an idea of the collection 
of safety systems surrounding the reactor (where radioactivity takes place) it 
is worth recalling the diagram: the core (fuel elements, control rods and Light 
water) are inside a completely armored pressure vessel which is 3.35 meters in 
diameter and 12 meters high. In addition to the pressure vessel, there is a 
larger one whose valle are three-centimeter thick steel plates which surround 
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the entire wait, All thie wmlt te tneide @ conerete bubiding whese walla are 
)0 centimeters thick, tt te the sewcalled reactor building, whieh ie 38,2) 
@eters high and 36 @etere in diameter, 


This ie an extremely simplified description of the Angra | reacter, Other than 
thie wit, the fest is conventional, but only up te 4@ certain point. The 
Fequirements of selety and protection against radiation reach uhimaginable heights. 
for example: All the steel weed in the civil construction of the reactor and 
other sectote of the powerplant=-aed even the concrete=-come from special rune 
duly reeorded, All the welde are s-rayed and these e-raye stored in special 
files, The reactor building ie installed pursuant te 4 system of special pre- 
Caution® stipulating the adoption of earthquake-proef buildings, which would 
allow withstanding earthquakes of shocks of 4 certain intensity. Ae far as 
Precautions for the physical safety of the plant, equipment a6 well as personnel, 
the @easures adopted are due to the fact that tt ie the gost sodern equipment in 
the world as far as electronic sentinels, alares and eo forth is concerned, 
Protection of the environment takes these in charge to extremes that could serve 
ae aodele to other countries. 


in the radio-ecelogy laboratory, for example, masters and doctors, whe have 
studied specialized courses abroad, proceed to take einute readings of environ= 
mental radioactivity, water and air quality with eupersophisticated inet rumente 
to detect the slightest abnormality. Eleewhere, all the controle in the control 
room are dowbled, of as the engineers say in their own jargon, they are 
“redundant.” This means that 411 control circuite are repeated, there being, 
therefore, mot the slightest rational chance of accident or sistake. in the 
control cabin, the operator ic netified of any unusual occurance and if there 

is 4 radioactivity leak alare he can ewen stop the reactor immediately. Only 
complete ignorance can justify certain alarmist rumors euch as the danger of 4 
fuclear explosion of fatal contamination from extremely high radioactivity. 
There will sot be any two-headed fish in Angra Bay of any aonetruous plants. 
Permanent and total monitoring of the environment insures 4 constant watch 24 
hours per day. For that very reason the Angra | technicians prefer to analyze 
the problem on the basic of gore realistic angles. fngineer Sergio Guimarares 
believes, for example, that certain types of campaigne against suclear power~ 
plants are perfectly understandable within the normal reactions of the human 
being. Actually, howewer, he beliewes that it ic @ false problem. it is 
obvious that the reflex of fear is obwiows, firet of a11 because it is 4 force 
of nature fot yet completely aastered by science. Like all forces not entirely 
mastered, the nuclioar has « sort of fascination, of fear in the conscious and 
unconscious @ied of humanity. Moreower, the firet contect civilization had with 
nucleat power was 4 catastrophe, almost the apocalypee. Wo one forgets Hiroshima 
and Nagasaki. Suclear power became alaost synonymous with the atomic bonb. 

Thie perverse aeeociation has irreversible effects, ewen among ecientiete of 4 
high level and guch more «0 among the ordinary gortal. Howewer, it ie a4 false 
problee because there is ao choice. Sergio Guimaraes and hie principa’ helpers, 
Pedro Jose Dinie and Luiz Fernando de Carwalho openly confess that the specific 
aspect of electrical power production by guciear fission ic wery importent but 
fet essential. What ic important for 4 cowntry euch a6 Brazil is the accuisition 
of a sophisticated technology which places it up to « certain point on an equal 
footing with the gore developed countries. Sothing would justify @ lag by Brazil 
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in thie ares, Seener or later we ehall be obliged te meve alone thet read, 

in thie reapeet, the beginning of operations of Angra |, sarhing the entry of 
Svaeli inte the auclear age, te « decisive etep, The country thus remains 
prepared to faee the future with « certain tranquility. Allee, remaining 
within the epecific ares of the auclear powerplant, Sergio Guimarece and hie 
team weliewe thet from the point of view ef preetioal knows , there are certetr 
important fundamental criteria besides electricity, among Which are 4) safety 
of man, b) safety of equipment, «) reliability of equipment, 4) functioning 
of the equipment. All theee iteme will hawe « different influence on the 
induetrial mentality whieh will be entirely renovated in Brasil after 
the firet quelear powerplant geese inte operation, 


Pot Alcew Antonio Brags Lopes, the construction director for Angra 1, theee 
Obeervations by Sergic Guimaraes are gore than pertinent. Originally « chemice! 
engineer, Aloew Lopes, 90 yeare~of~age, @ rabid soccer fan, 4 aan with both 

feet on the grownd, likes te refer te very down to earth examples to explain 
certain types of euphoric resietences, A realiet, he saye that in order to 
make 4 suitable reaponee to the demand for electric power in the main industrial 
centers of Bragtl after the year 2000 there ie only the suclear option. Already 
at thie time, im the RiewGee Paulo anise, there are so new waterfalie that can be 
weed We saye that the advantages of the guclear 
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precision inetrumente, to ineure Ve cannot 
depend on foreign countries for that type of an edwance. Alceuw Lopes take the 
opportunity to praise the philosophy of the auclear signed by Brazil 
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BRAZIL 


ABDIB CRITICIZES WUCLEP, SLOWDOWN OF NUCLEAR PROGRAM URGED 
Rie de Janeiro SOPRAL DO BRABIL in Portuguese 15 Mar 61 p 
[Report by Milton fF. da Roche Filho} 


(Text) Sao Paule--A study prepared by the Brazilian Association for the 
Development of Basic Industry (ABDID) shows that the WUCLEBRAS Heavy fquipaent 
Corporation (NUCLEP) “did net add anything new to the sationel capital assets 
industrial perk.” The study wae not aade public by ABDIB, Which te seeking to 
@eintein good relations with WUCLEP with which it gaintaine 4 joint task force, 


Sao Paulo industrialist Ciordane Romi deciared that “national private industry is 
fully equipped to take care of market requirements. The entry of MUCLEP into 
areas that private enterprise can take care of adequately is inadeiesibie.” 

The president of the Bragiiian Association of Machine Industries (ABINAQ), Einar 
Kok, considers it secessary for WUCLEP “te etay out of the fields served by the 
private sector.” 


Complete idleness 


The ganagement of WUCLEP hae already sponsored the visit of capital goods 
industrialiiets to itaguat, in Ric de Janeiro, where ite factory te inetalied. That 
factory, which cost an inwesetweent of $300 ailiion ie sow in ite fifth aonth of 
complete idleness because it hae got received any orders since it was inaugurated 
in Oetober of last year, 





During those wieits, howewer, the industrialists were alarmed at what they saw! 
"A huge installed capacity withowt anything to do, at least for the time being.” 
The hope expressed by WUCLEP officials to the industrialists was that the sew 
factory might receive ordere for the export of nuclear equipment. For the time 
being, there ie only hope. 


in NUCLEP's industrial park, the indwetrialiets discovered: «4 deep borer, three 
pipe-welding wnite and three induction-annesling unite, which do sot exist in 
other capital goods companies, in addition to two sets of vacuum pumps that aay 
be used under subcontract. 


WUCLEP's delay in going into operation is attributed, among other reasons, to the 
delay in the release by the Bank of Brazil Foreign Trade Department (CACEK) of 
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equipment Lt Laperted, euch ae the welding equipment, The company should have 

veoh operating since Rewember 1979, That WUCLEP factory te the largest of tte 
hind ip the world end will empley |, 80 workers when it te working at full 
apecity, The estimate of ite preduction ade by the Bragtiian Nuclear Corporati. 
(WUCLEBRAS) iteel! wae 8580 alllion worth of equipment annually. 


tistfuet 


he todustriallete of the capital goods sector do not sleep peacefully, especia!' 
thoee whe operate large firme euch ae Villares, Bardelia, Cobracma of Confad 
industriel, They bellewe that the entry of WUCLEP into their areas of operation 
ic tmminent, competing with theee companies directiy for the capital goods 

worket orders. 


The liet of WUCLEP equipment te part of 4 Wetypewritten page report containing 
thelr epecifications, That report begine by citing the center of the firm's 
mchine=tools, with @ 300-ton lathe, 4 aendrel [etlling) sachines, 4 500-ton 
lathe and 4 100-ten wertical lathe. The report gives detaile, machine by machine. 
Thet study wae received by the taduetrialiete whe vwieited Itagual iaet year. 


The teduetrialiete are watchful for any aove by NUCLEP and recall the example 
of USIMEC [expansion unknown), which offere below garket prices. Ae for the 
complaints to the National Eeonomic Development Bank (BNDE) which controle it, 
ite president, Lute Sande, saye that “USIMEC is fighting for survival.” 


Induetrialiete Support Slowdown 


“The Bragilian-German nuciear progras has been slowed down. Only someone who does 
not want to see it cannot see it,” stressed indusetrialiets who support the 

cont tauation of that commitment by the authorities, “There are other priorities,” 
stressed the president of the Brazilian Association for the Development of 

Basic taduetry (ABDIB), Waldir Glanecti. 


The president of the Brazilian Association of Machine Industries (ABINAQ), 

finar Kok, aleo supporte the slowdown of the program ae 4 geane of applying the 
meaget resources which the country has to programs that will offer a quick 
return and that are considered priority. In general, the industrialists support 
the completion of the Angre-1 and Il plants and later, the esteblichment of 
Angta-Tll at 4 slow pace, observing the transfer of technology. 


totber ioaustetaliet with « definite opinion on the Brazilian auciesar progres 

is Claudio Bardelia who, despite being an interested party inasmuch as his fire 
“ee choses to supply equipment, beliewes that 4 slowdown of the program is gore 
peneficial for the country in the present circumstances. “We can complete the 
plante that have aiready been begun and proceed at 4 slower pace with the others,” 
he said. 


neeneus among the industrialists with regard to the nuclear program 
(he government sor WUCLEBRAS will ever express themselves in favor 
eta sleudewn. Theat is #0, deepite the fact that in practice there has already 
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been a delay of 3 and a half years in the original timetable to install the eight 
nuclear plants in the country, They believe that the visit Delfim Netto will 
make to Germany nent May @ay feactivate at least the part pertaining to the 
influx of dollars to Bragtil. There ts 4 concentrated effort on the part of 
Kraftwerk Union (WU) to accelerate the program, it will provide 4 good part 

of the equipment and technology for Angra-it, 


In Sao Paulo, the auclear program is discussed moet in the basic industry sector, 
The government area supports the inetallation of at least two nuclear plants on 
the southern coast of Sao Paulo because it alleges that hydraulic resources for 
power generation are already exhausted in that state and the solution for the 
year 2000 is the nuclear plant, 


Another sector supports the utilisation of the energy of the rivers in the northern 
part of the countfy through the use of large direct -current transmission lines 

like those being inetallied between Itaipu Plant, in Pox do Iguacu in Parana, up 

te Sao Paule. With the creation of NUCLEBRAS Construction Corporation (NUCON), 

the studies of the Sao Paule Power Company (CESP) the inetaliation of two nuclear 
plants on the southerm coast have been paralyzed. The next step by NUCLEBRAS, 
which hae already expropriated areas in the southern coast, in Iguape, is being 
awaited. 


The biggest critic of the Brazilian nuclear progtam and one who has conducted a 
number of technical etudies in that regard, industrialist Antonio Ermirio de 
Moraes, is of the opinfion that ite delay ie the best thing for the country. "We 
can undertake the dewelopment of national technology and thereby save foreign 
exchange. Purthermore, today we are buying superseded technology,” he deciared. 


te conducted 4 study for the JORNAL DO BRASIL in which he pointe out that in 
firet reactor inetalled (Westinghouse) in Angra-1, Brazilian industry supplied 
practically sething (8 percent). “And we received a black box without any 
technological benefit for the country. At the time of the purchase of the German 
reactors, national industry was in a position to supply 61 percent between 1975 
and 1977 and 66 to 70 percent between 1980 and 1982. tt wae said then that 

four reactors would be built in Germany and four in Brazil. We built the factory 
(today useless) and it remains empty (namely, NUCLEP). For the first two reactors, 
national industry received 10 percent of the orders. We again bought a4 black 
box and made «a very bad deal. tt is said that we will only get the technology 

if we actually buy eight reactors. The reactor is Westinghouse technology. How 
many did Germany buy to get the technology?” asked the industrialist. 


He concluded that the “nuclear program is disastrous for Brazil because: 


"1) Te de not necessary; 2) 4 suclear plant requires initial investwents three 
times greater than for a hydroelectric plant; 3) A auciear kilowatt costes 3.6 
times gore than 4 hydroelectric kilowatt. Angra-I in operation will mean «4 
great financial loss annually because of the greater cost of generation. Angra-2 
will mean 4 greater loss, amounting to $275 gillion annually. In Angra-Il we 
are going to invest 1.245 @illion kilowatte times $2,400 each, which seans alapst 
$3 billion and an senual loss of $275 aillion. 


“In the eight nuclear plants they are threatening to build, we are going to 

invest $24 billion and lose $2.2 billion annually. That is impossible. Something 
has to be done urgently.” 
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POSSTBLE ACCORD WITH GREAT BRITAIN==-London=-Mines and Energy Minieter Cesar Cale 
had a long meeting yesterday in the British Atomic Energy Agency, where the 
director of the technical unit of the foreign projects group, 0. Plail, showed 
hie the projects under development and the possibilities of the participation of 
Braeil in programe in the nuclear area. Among the programs developed in England 
together with other countries ie the Joint European Torus (JET), aimed at the 

use and control of thermonuclear fusion technology. Although the @inister denied 
any immediate interest by Bracil in the program for the generation of energy by 
nuclear fusion, he nevertheless admitted the possibility of negotiations aleo 

in that area, observing that at thie goment “we are interested in developing 
projects related to plaema technology.” According to the minister, the British 
are interested in intensifying technological and trade exchange relations with 
Brazil and thie opens up broad prospects. Another possibility open in that area 
is the participation of the British in pw the current Brazilian nuclear 
program, also supplying technology. it a fore of services that could help 
counterbalance the trade balance Tidy which ie favorable to Brazil by gore 
than $70 million. [®8rasilia CORREIO BRAZILIENSE in Portuguese 20 Mar 61 p 5) 
6711 





EURODIF MAY SUPPLY ENRICHED URANIUM--Parie--If Urenco does not supply Brazil 
the enriched uranium necessary for the operation of ite first reactors, the 
Furopean Corporation for Uranium Enrichment by Gaseous Diffusion (ERURODIF) may do 
so. Ite production is theoretically sold up to 1990 but the delay or abandonment 
of nuclear programe of some of its stockholders (Italy and Iran) make part of ite 
fuel available. BURODIF even has 4 very concrete proposal to make to Brazil: to 
become one of its suppliers of enriched uranium when the Brazilian plant 
~romised by Germany goes into operation. The proposal was to have been wade during 
a vieit by President Pigueiredo to the EURODIF nuclear power plants when he was 
in Prance. The wieit did sot take place for as yet wnexplained reasons. It is 
true that officially Brasil has no reason to be interested in the deal: ite needs 
will be covered by the Americans for the start of Angra-I and then by Urenco 
for the other plante. But the Dutch partners of Urenco oppose supplying enriched 
uranium to Brazil and since the unaniaity of the stockholders is necessary, the 

_/ femain. EURODIF’s business sanagers want the Brazilian Electric 
/ wet to .¢. tation (BLETROBRAS) to become one of ite customers. But they would 
.th. it even better for Brazil to become one of the future shareholders of 
VORBDTE io 1990. COREDIF will be an industrial corporation for the production of 











enriched uranium, like BURODIV, Its basic steckhoders=-BURODIF's stockholdera-= 
aay be joined by new stockholders and bragii could be one of them. [Ric de 
Janeiro JORNAL DO BRASIL in Portuguese 1} Mar 61 pi?) 87h) 


CALS O8 ACCORD WITH FRANCE=-Mines and hneray Minister Cesar Cale believes that 

$30 billion more muet be invested in the nuclear program, even to obtain superseded 
technology in the year 2000, And he has plans to sign an agreement this year for 
the transfer of super=regenerator reactor technology, possibly with Prance, which 
has the most advanced knowledge in that area. “The country’s concern is not only 
with ite foreign debt but with the balance of payments, For that purpose, we 

will always have to generate foreign exchange to pay the service on the debt,” he 
said during the Radio Jornal do Brasil debate. [Rico de Janeiro JORNAL DO BRASIL 

in Portuguese 14 Mar 81 p 19) 8711 


URANTUM PROSPECTING SLOWDOWN=-Brasilia=--The Bragilian Nuclear Corporation 
(NUCLEBRAS) te no longer prospecting for uranium inasmuch as current reserves 
(2%,000 tone) are enough to take care of the demand of 40 reactorea the size of 
Angra-!t (1,245 megawatts) for their whole useful life (30 years). Since Braszilian 
utanium reserves are already large in relation to the needs of the nuclear program, 
NUCLEBRAS is concentrating ite resources in investigating the areas already 
discovered with a view to arriving at 4 @ore exact definition of existing reserves. 
That information was supplied by 4 Mines and Energy Ministry source, who said that 
those reserves will not change guch in the next few years in view of the 
advisability of diverting resources to other gore important work instead of 
exploring new areas with an incidence of uranium. According to the same source, 
there are thousands of indications of uranium in the country but NUCLEBRAS is 
going to concentrate its activities in the already known reserves, especially 

in Pocos de Caldas, where 4 volume of 150,000 tons per gonth is already being 
produced and benefictated, and in Itatata, in Ceara, where a uranium mining and 
benefication project is going to be installed. [Sao Paulo FPOLHA DE SAO PAULO in 
Portuguese 18 Mar #1 p 21) 8711 


NUCLEBRAS EXPLAINS EXPROPRIATIONS--The president of NUCLEBRAS, Paulo Nogueira 
Batista, sent a letter to the mayors and chairmen of the @unicipal councils of 
the Sao Paulo @unicipalities of Peruibe and Iguape providing explanations about 
the process of land expropriation on the Sao Paulo coast between the two cities 
for conetruction of two nuclear plants. in the letter, he seeks to calm the 
population of the area to be expropriated, assuring them that NUCLEBRAS will 
negotiate with the Land Reform and Settlement Institute (INCRA) so that the 
landholders who are dislodged gay be aoved to available public areas in the 

same region. The letter says aleo that the work for installation of the two 
plants is in the initial phase of site engineering, comprising geological, 
selemological and hydrological studies. Only after the studies have been 
completed by the end of the year will the area needed for construction of the 
two plance be selected. And only after that selection will NUCLEBRAS think 

about the expropriation actions in the probable “area of exclusion” (area that 
cannot be inhabited) of the two plants. The president of NUCLEBRAS also promised 
the population of Peruibe and Iguape that the company will give preference to 
local ganpower and whenever possible will utilize the infrastructure of urban 
services avatiable in the region. At its maxigum point the work may absorb about 
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6,000 persons, the majority of them workers. [Rio de Janeiro JORNAL DO BRASIL 
in Portuguese 14 Mar 61 p 19) 8711 


FURNAS TRANSFERS PROJECT TO NUCONe@=The protocol transferring the AngraIl and 

Ill nuclear plant projects to the NUCLEBRAS Construction Corporation (NUCON) will 
be signed on 27 March in the office of the minister of mines and energy in Rio, 
the president of ELETROBRAS, General Costa Cavalcanti, reported. The document, 
which, according to General Costa Cavalcanti, “ie almost ready,” defines which of 
the contracts signed by Purnas for execution of the work on the two projecte will 
be transferred to NUCON and which will remain with Purnae. The contracte with 
Norberto Odebrecht Construction for the civil works and with KWU for supplying 
the equipment will be held by NUOON. Other items that will be defined in the 
protocol are the question of training the future operatore of the nuclear power 
plante (Furnas will operate the plants) and the division of the project bed since 
the Angra=!I plant which belongs to Furnas and is included in the transfer to 
NUCON is in the same locale. After signing the protocol, Purnas and NUCON will 
study the terme of the overall contract for construction of the plants, which will 
have to be signed by }1 July, according to President Figueiredo's instructions. 
[Rie de Janeiro JORNAL DO BRASIL in Portuguese 17 Mar 81 p 19) 8711 
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NUCLEAR POWER STATION SITE CHANGED--Cairo, 18 Apr (MENA)--AL-AHRAM reports today 
that an important amendment hae been introduced regarding the sites of the nuclear 
power etations to be constructed in Egypt and that it has been decided to finally 
sign the nuclear cooperation agreement with the United States in Washington 

around the end of May. Electricity Minister Eng Mahir Abazan told AL-AHRAM that 
the ad-Dab'ah area on the northern coast has been chosen as a site instead of 

the (Sid Krir) area for the construction of the two nuclear power stations that 
will be bought from France. He added that the ae-Za'farani areas has been chosen 
as 4 site for the construction of the two nuclear power stations to be bought 

from the United States. [Text] [NC1808638 Cairo MENA in Arabic 0620 GMT 18 Apr 81) 
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CEMA ROLE LN PROMOTING NUCLEAR SCIENCE, TECHNOLOGY IN CUBA 


Yoscow EKONOMICHESKOYE SOTRUDNICHESTVO STRAN-CHLENOV SEV in Russian No 5, 1980 
pp 15-19 


[Article by Fidel A, Castro Dias, Director of the Executive Secretariat for 
Nuclear Questions of the Council of Ministers of the Republic of Cuba, Head of 
the Delegation of the Republic of Cuba to the Permanent Commission of the CEMA 
on the Utilization of Nuclear Power for Peaceful Purposes] 


[Text] I 


No nation with meager natural energy resources is capable of achieving harmonious 
development without having a reliable energy base. For this reason, great efforts 
are being made in the world at the present time to develop alternative sources of 
energy, which make it possible to utilize solar, geothermal, biomass and thermo- 
nuclear energy, as well as other sources which would be able to meet the rising 
energy demands of mankind till the end of our century. However, the level of the 
technological development of these sources does not allow for their utilization 

in the resolution of energy problems confronting such nations as Cuba, which do not 
have their own oi] or other classical energy sources. 


TABLE 1. The degree of difficulty involved in 
tiefying our demands for energy by tra- 

The Growth Dynamics of the Inetalled = 

Capacity of the National Electrical ditional means is eloquently attested by 


the data cited in Table 1. It can be seen 
Power Syeten of the Repubiie of Cube from the data that the installed capacity 








—____—_During_1970-1980 of the national electrical power system 
Installed Capacity of (WES) increased by a factor of 2.3 over 
Year the National Electrical a period of 10 years in our nation (1970 
Power System, MW to 1980), and nonetheless, it is inade- 
quate. If one considers the fact that a 
1970 908 .0 large quantity of oil which is almost 
1975 1,202.9 completely imported is used to generate 
1978 1,664.1 electrical power in such a volume, and 
1989 2,102.1 the prices for this kind of fuel at 


— _ present and in the future are taken into 
account, a8 well as the cost of 
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transportation, it then becomes obvious why the utilisation of auelear electric 
power stations hae been taken as the basis for electrical power engineering de- 
velopment if OuFf Hation as the sole nontraditional teehnelogy whieh has been 


developed at the present time to a sufficient extent for the needs of the capend— 
ing Aational economy, 


However, it is fReerssary te note the setentific and teehnical mastery of nuclear 
power engineering presents considerable difficulties and aleo requires the cor 
responding selentific research phase ae well as highly skilled personnel, for this 
feasen, considering international experience and the special conditions of our 
fation, four majer areas should be treated in the resolution of this problem: 


-=The construction, start-up and operation of nuclear electric power stations, 


==Basic and applied research, primarily that which promotes the mastery of 
fhuclear power engineering, 


==The widescale application of nuclear technology in various seetore of the 
national economy and science, particularly in those which are of special 
economic and eecial sigenificanee in Cuba) 


==The preparation and special training of personnel with intermediate and 
advanced education in national organigations and in the organizations of the 
CEMA member nations for the abowe indicated fields. 


tt ie apparent that to carry out these taske for 4 nation such as Cuba where 
there are no scientific and engineering traditions which is applving 411 of ite 
efforts to overcoming its underdeveloped status is net an easy Matter, The inherent 
necessity of estrone ties of international cooperation follows from thie, primarily 
with the remaining CEMA member nations. Because of thie, it can be aseerted that 
the short history of auclear science and engineering in Cuba is a history of 
cooperation with the Seviet Union and other socialist natione, while the future 
development of nuclear science and engineering in our nation depends to a large 
extent on the seope of international cooperation, on that assistance which will 

be rendered to our nation, 


| 


Work in the field of auclear power is being done by various departments, insti- 
twtione and scientific research centere in our nation. 


Thus, ower the course of a few yeare, specialiste of the Ninistry of Major 
industry hawe been working with the cooperation of Soviet specialists on the 
preparation for the construction of the first Cuban auclear electric power 
station at |/uragua., 


About 20 netional departments and inetitutionse have participated in the capital 
investments program; in thie case, 4 considerable volume of engineering geology 
and other research wae done to select the site for the ARS and thie work was 














completed in 1979. The engineering project plan is being developed at the 
present time and research is underway on the facilities ineorperatied in the 
genera! plan of the station. 


™ the other hand, work ie underway in the nation’s various seientific research 
imetitutions on the ereation of the fundamentals for the development of nuclear 
science and engineering, The @ost important of such inetitutions ie the 
institute of Nuclear Research (1Yal) of the Academy of Seiences of the Repub! ix 
of Cuba previously the Inetitute of Nuclear Physics, created in 1969 based on 
the equipment given te our country free of charge by the Seviet Union, 


Work has been underway fright since the creation of the inetitute in euch fielde 
ae Feattor science and engineering ae well as fucilear inetrument making, fadic 
chemistry, dosimetry and radiation safety, OF the specific research in the 
fields of physics and guclear reactor design, one can point to such work ae the 
execution of a cycle of measurements to determine the parameters of 4 water 
moderated subcritical uranium pile, the determination of the thermal neutron 
utiligation faetor and the influence of boron content on the system character- 
istics, where thie work has led to interesting results. <A special program 
containing 4 mathematical model which makes it possible to compare the theore- 
tical conclusions with the experimental data was developed to process the 
experimental resulte. 


Work is underway on the design of algorithms for thermophysical and thermo- 
hydraulic calewlations, ae well ae for the overall design of the shielding for 
VVFR |water-moderated, water-cooled power reactor) type reactors in one and two 
group approximations. A graphite subcritical pile was designed and assenbied. 


The participation of Cuban epecialiste in the activity of the Provisional 
International Scientific Research Collective (VMK) in Budapest played 4 very 
important part in the performance of thie work for the conduct of joint studies 
on a VVWER type critical pile. Cuba has been a member of thie collective since 
1976, and at the present time, a group of epecialiste is performing ecientif ic 
research and other works on the physics and design of nuclear reactors in the 
>. 


The inetitute of Nuclear Research likewise hae an activation analysis laboratory, 
which is equipped with 4 neutron generator, which will start wore in the immediate 
future on the determination of the content of wariouws elements in the lLaterit i 
ores of the eastern portion of the country. 


it ie planned that in the sot too distant future the Imetitute of Nuclear 
Research will be transformed into 4 scientific research center equipped with 
equipment which is whique to our country. The @ajor taske of the center are: 


~-Ascieting in the development of suclear power engineering in the nat ion; 


==The performance of research which ie commensurate with the nation’s 
capabilities in the field of nuclear phyeice, solid estate physics and radio 
chemietry, something which will simultaneously promote an improvement in the 
estate of the art of ecience in Cubs in these fields; 
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-sAsstating tf the introduction of quelear technology if the Rational eoonomy | 


==Bapanding the production of leetopee and tagged compounde tn accordance with 
the nation’s needs; 


-=Assisting tm the training of personne! if various epeciaities of nuclear 
sélence and engineer ing | 


e=The performance of research in the field of fadioactive contamination of the 
enviroment, docimetry, fadiation and nuclear safety. 


A provision ie being @ade at the Institute of Nuclear Research for the Organisa- 
tion of « Central Laboratory for the Study of the Radioactive Contamination of 
the feviromment, which will service both the center iteelf and the nation's other 
nuclear facilities ae well a6 carry out research in the giwen field, 


There are aleo other inet itutions in the country working on the application of 
euclear technoloey to the national economy. The National Center for Seientific 
Research (WTeNT) can be qumbered among them, in one of the departments of which 
work is underway in the field of the radiation treatment of food products and 
the application of nuclear technology to various technological processes, 

A test etand using « Co-60 source to irradiate potatos will be inetalled here 
in the immediate future; the tnetallation is be ecquired in the USER using 
MAGATE [International Atomic Energy Agency (1ABA)] funde and ic being installed 
with assistance of Sowiet epecialiste. A department of nuclear medicine has 
been operating since 1963 im the Inetitute of Oncology and Radiobiology (10K) of 
the Minietry of Public Health. Were, radio-isotope techniques are being used 
successfully in the diagnosie and treatment of ealignant tumors. Personnel have 
heen trained by the epecialiete of the Inetitute of Oncology and Radiobiology for 
other inetitutes of the Minietry of Public Health and now departments of suclear 
medicine are aleo functioning in these inetitutes. 


The school to adwance the education of epecialiete in the field of nuclear 
medicine, which wae or ized in accordance with the plan of the COMA Permanent 
Commission on the Util ion of Nuclear Power for Peaceful Purposes, and which 
was held in Havana in OGetober of 1977 wae of great importance. Specialicete from 
the CPMA member nations and the aations of Latin America, a6 well a6 TARA 
lecturers participated in the work of the school, 


No email amount of attention is being devoted to the training of personnel in 
the country. In 1976, the Ministry of Higher Education introduced the specialty 
of “nucleat power engineering” with specialization in suclear power stations 

in the Higher Polwtechnical Inetitute iment Jose Antonio Eechewaria (VPIEHKAE). 

The assistance received by the VPIKhAR played en important part in the prepara- 
tion of the plane and programe for the specialty, especially that from the 

Moscow Power Pagineering Inetitute. 


A group of physicicts receiving specific training in the field of auciear physics 
is being prepared in the University of Havana. At the present time, the 
heceesity for introducing other specialties in the field of auciear ecience and 
emeineering in the sation is aiso being studied. 








it ie important te sete that @ significant qumber of the specialists with higher 
education, whe are working teday in the field ef auclear selence and engineering, 
are gfaduetes of the higher educational inetituttons of the UBER and other 
sotialiet mations. Meny Cubane are teday studying in the UBER in the advanced 
echool, eastering the specialities in the field of nuclear selence and engineering. 
it te planned that an appropriate sumber of young Oubane will be sent annually 
for training wet only tn the USSR, but alee the teaching imetitutions of the 
bulgarian Peoples Republic, Hungarian Peeples Republic, GDR and Ceechoslovak ian 
80k, Werk hae heaun in the latest classes of the intermediate sehoo! on the 
preparation and selection of candidates for such training among the moet promic- 
ing etudente, 


Te preowide for the training of the engineering personnel and qualified workers, 
the conetruction of a technical sehool for students hae been started not far 
from the nuclear electric power station juragua. The technical echool can alec 
be used to improve the skille of some of the operational personnel of the station 
iteelf at ‘wragua and other stations which will appear in the nation in the 
future. 


A very important question which should be coneidered when analyzing the capa- 
bilities of Cuba in the comprehensive development of nuclear power and engineer- 
ine is international cooperation in thie field. The training of epecialiete at 
a high ecientific level in the educational institutions of other nations and the 
creation of the material base necessary to equip the nation’s major nuclear 
plants take on special significance here. To be mentioned firet of 411 in thie 
regard is the entry of Cuba in 1976 into the Joint Nuclear Research Institute 

at Dubna and the participation of Cuban epecialiete in individual efforte of the 
Central Neclear Research Inetitute at Roseendorf in the GDR, which along with 
the previowsly mentioned work in the VE, was an important landmark in the 
development of our participation in the cooperation of socialist nations in the 
field of nuclear science and engineering. A emall group of Cuban epecialiete, 
vorking at the present time in the Joint Nuclear Research Inetitute (OTVYal) ic 
faced with the teaek of saximum utilization of the unique capabilities of the 
eenter for training personnel and doing that work, which by wirtwe of ite cost 
and requisite equipment volume can be performed in our country. 


Vp to fow, ah important way for equipment to came into the country is the 
financing of technical assistance projects through TARA and the Developmental 
Program of the United Stations Organization (PROON). 


The PROON plan through which the laboratories of the Inetitute of Nuclear 
Research, the National Center for Scientific Research, the Inetitute of 

ecology and Radiobiology and three higher institutions of learning: University 
of Havana, the Higher Polytechical Inetitute (VPTKAAE) and the University of Ori- 
te, will Be owrfitted with equipment ie in the tmplementation setae, 
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Accords oF protecels have been signed within the framework of bilateral coopera 
Lion with departments working of questions of stemic enerey in the UBBR, the 

GOR, the Hungarian Peoples Republic and the Ceeehoslovekian B88, Cuban epertaliote 
hove udereone spectal training and hawe feceived technical asetetance in line 
with =» Cede fem beeted between the Academy of Se lence afd agtermente between the 
Mintetey ef Majer ladustty and the appropriate @inietries of the community of 

eer laliet nations, 


The participation of Cuban epecialiete in the aetivty of CEMA organs, working in 
the field of nuclear setence and engineering « the COMA Permanent Commission on 
the Utilieation of Nuclear Power for Peaceful Purposes and the CRNA Permanent 
Comission on Electrical Power (Seetion V) « signified the start of 4 path of 
fruitful cooperation, and alee opened up the possibility for obtaining valuable 
iaformat ion, 


The decree of the J0th @eeting of the CRNA session, Which extended te the Repub 
lic of Cuba the basic stipulations of the Comprehensive Program for the Purther 
Strengthening end Improvement of Cooperation and Development of Socialist Beono- 
mic Integration of CRMA Member Nations, adopted earlier for the Mongolian People '« 
Republic, wee of e@reat importance for we, since thie decree makes it possible to 
develop special measures to bring the lewele of development of our country closer 
te the developmental lewele of other member nations of the CIMA. The indicated 
program provides for the following @eaeures, along with othere: 


==The jotat construction and operation of industrial facilities by means of the 
participation of financial, eaterial and technical support, a6 well a6 the work 
force, 


Rendering sesictamce in the completion of the planned capacities and achieving 
the technical and econamic indicatore for the operation of enterprices provided 

in the relevant project plane, where these enterprices were built with the cooper - 
ation of COMA eember fat tone; 


Preferential treatment in prowiding wartows credits; 
-=The application of imeentive prices: 


Rendering effective seetietance im the devel of ee 
a itese, opment fence and the training 


Pondering assistance free of charee in cases which are agreed upon. 


Raced of the indicated decree, @ plan for the accelerated development of ec ience 
am! engineering in the Republic of Cuba, 4 conetitwent part of which ise Subprogram 
|) (Meclesr Power). wae developed and adopted by & session of the council. 


The reeligation of the Subprogram, the aajor contents of which are shown in Table 
1,will endowbtediy be an important etep in the creation of the material and techni- 
cal base necessary for the execution of the taske related to the ecientific and 








ehalneering support of the fucleat power engineering development of the nation, 
the mederfi¢ation of the tnetitute of Nuclear Researeh and the training of person 
fel for the given sector, 


Thus, the equipment which will be available te the Inatitute of Nuclear Keseareh 
during 1981 - 1985 ae presently planned will either be almost completely incorpor= 
ated in the Subprogram or in bilateral agreements which provide for financing con 
ditions faverable to Cuba. Cube te interested in seeing that the execution of the 
terme of the Subprogram related te the modernisation of the quclear center be start~ 
ed 46 s00n 46 possible, 
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The five-yeat period from 1981 to 1985 will be of especial significance for nuclear 
sclence and engineering in Cuba, since the [iret Cuban ARS will be built and the 
inetitute of Nuclear Research will be modernized during thie time, 


Thie ie why our participation in the work of the CEMA organs indicated above should 
be concentrated on taske directly related te the development of the nuclear base 

of the Inetitute of Nuclear Research and the research necessary for the utilization 
of the planned capital tnvestmente, a6 well ae the training of national ataffe for 
the start and operation of the Inetitute of Nuclear Research and ARS installations. 


In thie regard, the participation of two Cuban organizations - the Ministry of 
Major industry and the Academy of Sciences (1Yal) - is planned in seven subject 
areas of the program for CEMA member nation cooperation on the problem of “The 
Mastery of Power Unite with Water-Moderated, Water-Cooled Reactors with a Capacity 
on the Order of 1,000 MW (electrical) and the Purther Refinement of Reactors of 
Thies Type” included in the DTePS to geet the economically substantiated needs of 
(PMA member nations for the major kinds of energy, fuel and raw materials. 


The inetallation of the sere power reactor in the nation in the next five-year 
plan, which te prowided by Subprogram 12, a6 well ae the outfitting with the cor- 
responding computer equipment will undoubtedly make it possible to expand Cuba's 
participation in the given proeran. 


The construction process iteelf for the firet ABS will confront Cuban specialists 
with new problems, which can be solwed only in close cooperation with the USSR 
and other CEMA gember nat ions. 


Cooperation with CEMA member nations will be extremely fruitful in solving problems 
planned for the immediate future, euch as that indicated in Subprogram 12: a study 
of the radiological statue of the nation and adjacent waters, which should be car- 
ried out in the firet weare of the 1981-1985 Pive-Year Pian. 


At the present time, considering the sources of raw material present in the nation, 
which make it poseible to specialize in the production of individual kinds of 
tagged compounds, ve are studying the real possibilities for linking Cuba to the 
Agreement on Multilateral International Specials - ' and Cooperation in the Pro- 
duction of Isotope Products. Questions of produc... -nadividual radiopharmaceutical 
preparates and sets for radio-immunoclogical analweie (RIA), for which other CEMA 
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member Hatione do fet have the faw Satertals, are being studied in this regard, 
The following kinds of Faw Materials ean be cited here: 


--Lerale, from which prostaglandin te extracted; this substance te tagged with C-14, 
i=) and T1125 and used in the preparation of RIA sete; 


-=The water remaining after washing jute; | hemogenin) is extracted from it, 
which i¢ alee used in preparing compounds tagged with C-14 and We}; 





~=Sugar cane O41), esteroide (esteroidal hormones) are extracted from it, which 
are tagged with C-i4 and He}, The hormone tagged with 1-125 is used in preparing 
RIA seta, 


On the other hand, strengthened ties with the “Interatomenergo” and “Interatomine- 
trument” international economic organizations of the CEMA member nations will have 
a fruitful tnfluenee on the development of the corresponding sectors in our nation, 


Our participation in work performed within the CEMA framework, which is directed 
towards exchanging experience in the construction and operation of ABB's is also 
important, Cuban specialists could be sent to CIMA member nations during various 
stages of the conetruection and installation of APS's, 


The 35th Seesion of the Permanent Commission of the CEMA on the Utilisation of 
Atomic Enerey for Peaceful Purposes which was held in Cuba in November of 1978, 

as well ae the meeting of one of the working organe of the commission on the topic 
“Radiation Safety” were of great teportance for us. 


v 


The periods of 1981-1985 and 1986-1990 will be extraordinarily important for the 
development of muclear science and engineering in Cuba, since the nation's first 
nuclear electric power «tation will be constructed and go on-line, and measures 
vill be taken to modernize the Institute of Nuclear Research. 


The development and mectery of nuclear power engineering, and the capabilities 
of using quclear technology which derive from thie are of great significance in 
aeeuring the future development of our nation. 


We are confronted by «4 large and complex task. It is apparent that to carry 

it owt, Cuba will be in greater need of international cooperation and technical 
assistance, primarily from ther CEMA member nations, which have already 
demonstrated their conatant readiness to render assistance to our country in 
thie field, ae well a6 in other areas, 


for ite part, Cuba will sow and in the future etrengthen ite ties of fraternal 
cooperation in the mastery of nuclear science and engineering, recognizing that 
the peaceful utilization of atomic energy will bring great good to our peoples. 


COPYRIGHT: Sovet Fkonomicheskoy Vzsigopomoshchi Sekretariat Moskva, 1960 
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FEDERAL REPUBLIC OF GERMANY 


CONCERN OVER REACTORS ON FRENCH, GDR BORDERS 
fonn DIE WELT in German 3/4 Jan 61 Supplement p IV 
[Article by Egmont R. Koch: Rieke Are Not Contained Within Borders) 


{Text} For yeare environmental protectioniete and citizens’ initiatives in Baden 
have been trying to make better preparations should 4 nuclear catastrophe occur. 
Their argument ie thie: If, on the other side of the German-French Rhine border, 
a tuclear accident occurs in the nuclear plant in Pessenheia and the nuclear fall- 
out moves east, thie would cause chaos after a nuclear emergency is proclaimed on 
the territory of the Pederal German Republic because of inadequate planning for 
emergency measures. This concern cannot be easily met with valid arguments. 
indeed, we are even less well prepared for imported nuclear dangere than for 
nuclear accidents in general. Thies is true even more in the east of our country 
than in the weet. 


Por in the GDR safety rules for nuclear power plante are even less strict than 
the rules in France. The Soviet Union's nuclear reactors type, “Novovoronesh 
440," for inetance, are constructed in 4 way that no Western country would issue 
a permit for their operation. They have no containment which envelopes the reac- 
tor like a cheese dish cover, thus in an emergency preventing the escape of 
radioactive particles. They have no emergency cooling system, which could pre- 
vent dangerous overheating and melting of the fuel rods, should the primary 
cooling system break down. 





in other words, the GDR's nuclear reactors are definitely ineuffi.iently prepared 
for accidents. Realization of thie fact is disquieting, because the GDR's 
nuclear plante aleo are a threat to the Federal Republic of Germany. Wilhels 
Sahl, head of the Department for Nuclear Safety in the Federal Republic's 
Ministry of the Interior, voices his fear as follows: Even though most of the 
time the wind blows in the other direction, the condition is not “very comfort- 


ing.” 


imagine the case of an emergency: in the nuclear plant in Lubmin, Rostock 
Sezirk, a 10 cm pipe of the cooling system bursts. The plant has no contain- 
ment and ie protected neither against earthquakes nor the crashes of even emall 
airplanes. The emergency cooling system for such cases, a sprinkler system, is 
only a drop on the hot “stone,” which on the inside of the reactor is getting 
increasingly hotter. Within a few hours the fuel rods dry out and start to 
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melt, The hot nuclear “lava” eats through the foundation and eventually finds 
its way inte the ground water, the worst conceivable auclear accident has 

just oceurred, All of the fission material has eseaped inte the environment, 

A atrong east wind blows the radioactive cloud tewardse the weet, The radioac- 
tive fallout eceurs in the Bay of Luebeck, the radioactive particles come down 
as precipitation, thus causing an imported nuclear disaster, We will be com- 


pletely uneuepecting, since it can hardly be expected that the GDR will announce 
the disaster in time, 


Nevertheless, in Luebeck an atomic biological and chemical warfare squad of the 
civil defense unit is on alert. Although the equad has been prepared for 
nuclear disasters during wartime, it will of course be ready to act in times of 


peace, it has the following tasks! measurement of the radioactive radiation 
and decontamination, 


Should the radioactive cloud move toward the south though, Germany would be in 
trouble. Nuclear protection is almost nonexistent in the Lueneburger Heide. 

The rural districts of Gifhorn, Celle, Velzen, Luechow-Dannenberg, Lueneburg and 
Warburg have no civil defense wnits. The nearest civil defense white are lo- 
cated in Hamburg. 


We are completely in the dark about the warning methods to be used for the rural 
population. In the emergency plane for the surrounding nuclear plants it has 
been considered to use 4 l-minute sounding of sirens a6 4 signal to turn on the 
radio, but hardly anybody is informed about the significance of the signal. 


iven if it were possible to inform the population of the endangered region by a 
house-by-house, farm<-by-farm method, the success of evacuation procedures is 
questionable, because at this point no detailed plans exist for the endangered 
regions along the border. 
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FEDERAL REPUBLIC OF GERMANY 


PROBLEMS IN DEVELOPING HIGH TEMPERATURE REACTORS 
Honn RHEINISCHER MERKUR/CHRIST UND WELT in German 16 Jan 81 p 15 
[Article by Michael Globig: "Money Source Rune Dry") 


[Text) The development of the high-temperature reactor, furthered by public funde 
for the last 20 yeare--North Rhine-Westphalian and federal funds have amounted to 
more than DM2 billion=-can, in the opinion of the FRG Government, play 4 part in 
the future energy supply. But whether it will actually play thie role definitely 
depends on the participation of the interested economic branches. With these 
words Erwin Stahl, parliamentary State Secretary in the Federal Ministry for 
Research, sketched the ministry's new policy toward the construction of thie 
advanced line of reactore. Stahi's superior, Minister Andreas von Buelow, indi- 
cated shortly after taking office in November last year that he would try to com- 
mit the energy supply companies to contribute a larger share of the development 
and construction costs not only of the high-temperature reactor, but aleo of the 
fast breeder reactor. 


Politicians, unions, employee representatives and journalists were invited by 
the management council of Brown, Boverie 6 Cie, the company participating in 
the conetruction, to the Center for Nuclear Research in Juelich to a meeting 
with the purpose of informing the participante of the stage of development and 
the energy-policy significance of the high temperature reactor. At this meet- 
ing State Secretary Stahl indicated that thie larger share should relate mainly 
to the project following the thorium high temperature reactor THTR 300. 


For the last 10 years the THTR 300 has been under construction in Schmelhausen 
on the east border of the Ruhr area and should finally be operational in 1983/84, 
uniess further delaye in the processing of the permite occur. By that time the 
construction time would have doubled and the construction cost (now estimated at 
2.4 billion German marke) will be roughly four times as auch as the original es- 
timate. 


ie prototype of a high-temperature reactor (with ball-shaped fuel elements) is 
(» be geod my for the generation of electricity and does not utilize the real 
potential of the new design, the generation of process heat at 4 high-temperature 
level (up to 950 degrees Centigrade). The possibility of heat production for 
industrial users is supposed to be first tested in «4 later installation. This 
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installation has become known by the name Prototype Reactor for Nuclear Process 
leat (PNP). in the meantime the experts have found that this reactor cannot be 
built immediately as a successor to the THTR, because there are too many un- 
solved problems with the material, Therefore it te assumed that a PNP will not 
be built until the end of the eighties, 


in the meantime, the big German electricity supply companies (which formed the 
High Temperature Reactor Association in Hannover a few days ago) as well as 
Rulrkohle and Ruhrgas Corporation, plan to build a reactor on the basie of THTR 
with an electrical output of 900 megawatts. The reactor will produce electricity 
ae well as processing steam of 600 degrees for the gasification of coal. In late 
March the potential manufacturing companies (Brown, Boverie 6 Cie and the 
Kraftwerke Union) will prepare a draft for an inetallation of thie kind. Ite 
feasibility will be tested by the future users up to mid-1981, 


If the project proves to be feasible, the Ministry of Research plane to grant 
financial support, but only in the areas where research and development must 
still be done. The construction and marketing of the installation, though, 
would primarily be the responsibility of the industry. 


Reimut Jochimeen, North Rhine-Westphalia's minister of economic affairs, views 
further aid not quite a8 uncompromisingly: since the land has firmly decided 
on the high-temperature reactor and has declared that the gasification of coal 
is economically and environmentally practical only with nuclear processing heat, 
the land plane further aid to thie Line of reactors. 
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